INTRODUCTION
In many species of some families of teleosts, hermaphroditism and sex inversion constitute the normal type of reproduction (Atz, 1964; Chan and Yeung, 1983; Reinboth, 1983) . Protogyny (sex inversion from female to male) seems fairly common in groupers as noted by Smith (1971 ) . Epinephelus microdon is a small grouper living in the South Pacific. Little is recorded in the literature on the biology of this species apart from the preliminary report of Loubens (1980) . The existence of protogyny in E microdon was first reported by Debas (1989) who showed that the sex change occurs during the post spawning and resting period. In addition, using histological observations on material collected during the sex inversion period, the latter author identified not only seminiferous cysts, usually found in groupers (Smith, 1965;  Reinboth, 1967; Moe, 1969; Brusl6 and Brusle, 1975; De Moussac, 1986;  Abu- Hakima, 1987) , but also a spermatogonial proliferation which develops throughout the gonad.
The present study deals with the ultrastructural observations on gonads in sex inverting E microdon, with the aim of investigating the origin of germ cells of the heterologous sex.
MATERIALS AND METHODS
E microdon were caught by diving in the area around Tuamotu (French Polynesia) and kept in the laboratory of Ifremer (COP, Taravao, Tahiti). Gonads were investigated using histological methods (Debas, 1989) . For the ultrastructural study we used the same gonads which were fixed by immersion in 3.7% glutaraldehyde buffered to pH 7.3 with 0.13 M cacodylate buffer for 3 h at 4 °C. Samples were post-fixed in 2% osmium tetroxide for 1 h at 4 °C, dehydrated in a graded acetone series and finally embedded in Epon. Ultrathin sections were stained with uranyl acetate and lead citrate (Reynolds, 1963) and semithin sections (1 pm) with methylene blue-II azur (Richardson et al, 1960 (Smith, 1965; Reinboth, 1967; Moe, 1969; Bruslé and Bruslé, 1975; De Moussac, 1986; Abu-Hakima, 1987) and spermatogonial proliferation as recognized by Debas (1989) (Brus-16, 1980) and in Coris julis (Bruslé, 1987) and similar differences between PGCs and spermatogonia and oogonia were observed in Mugilids (Brusld, 1989) .
The problem of the origin of germ cells of the heterologous sex during the sex inversion of protogynous and some protandric fish was emphasized for a long time (Reinboth, 1970) . Some authors postulated the existence of germ cells of the second sex (Moe, 1969; Fujii, 1971; Moore, 1979) Hastings, 1981) . Second, the male germ cells may be absent from the active ovaries before the sex inversion (Epinephelids: Moe, 1969; Bruslé, 1982;  Thalassoma: Reinboth, 1970; Ross, 1984; Nakamura et al, 1989; Coris julis: Brus[6, 1987) and undifferentiated bipotential cells may be responsible for the male germ line. Some authors call these cells gonia (Reinboth, 1967; Davis 1982) on the grounds that spermatogonia and oogonia are diffi-icult to distinguish as emphasized by Reinboth (1970 Reinboth ( , 1983 . For others, the cells involved are protogonia (deutogonia) (McPherson, 1977; Duchac, 1981; Bentivegna and Rasotto, 1983) or gonocytes (Reinboth, 1970; Yeung and Chan, 1987 ), but they did not describe them (Chan et al, 1975; Duchac, 1981; Bentivegna and Rasotto, 1983; Young and Martin, 1982) . Some authors raise the problem of the existence of one or two types of bipotential gonocytes (Chan et al, 1975; Yeung and Chan, 1987) . After administration of estradiol in the testis of Oryzias latipes, Shibata and Hamaguchi (1988) (PGCs) both in gonochoristic (Satoh, 1974; Brusle, 1982 Brusle, , 1989 Hamaguchi, 1982 Hamaguchi, , 1987 and in hermaphroditic fishes (Bruslé, 1983 (Bruslé, , 1987 (Moe, 1969; Lissia Frau et al, 1977; De Moussac, 1986; Garrat 1986; Abu-Hakima, 1987 ). However, the atretic oocytes described by these authors are not always atretic follicles which indicate that vitellogenesis has taken place (Sadovy and Shapiro, 1987) .
Moreover, brown bodies may be derived from metabolic processes of different tissues and therefore do not constitute a proof of sex inversion (Sadovy and Shapiro, 1987 (Besseau, 1991 ) .
